Eagle showed that a medium containing the 13 amino acids and the seven vitamins found to be essential for the growth of L and HeLa cells, each at the optimum concentration and appropriately supplemented with glucose, does not permit growth unless a small amount of serum was added (Eagle, 1973) . Therefore it has been suggested that serum contains macromolecular factors required for multiplication of animal cells. Recent years have witnessed rapid progress in growth-stimulating serum protein factors for vani ous mammalian cell cultures (Paul et al., 1971 ; Salmon et al., 1971; Antoniades et al., 1975) . However, little attention has been given to low molecular weight serum ingredients.
Recently we found that heavy metals in serum such as zinc and cupric ions are essential for growth and maintenance of mammalian cells.
It has long been known that zinc compounds stimulate wound healing in humans (Pories et al., 1967 (Lieberman and Ove, 1962; Alford, 1970; Rubin, 1972 with cells cultured in serum supplemented DME, as shown n Fig. 2 . In the present systems we compared their growth rates.
We found similar growth rates of the cells in DME-BSAZn and DME-EA-Zn media. However, time required for formation monolayer in DME-Cu-Zn medium is three times longer than that in albumin supplemented media. Nevertheless, we can conclude that heavy metals, zinc and cupric ions are essential factors in the serum requirement for growth of cells in culture and they support the growth and maintenance of mammalian cell in a totally serum free medium permanently. Ham et al. (1965) were also able to culture some cell lines such as L and CHD-3A in Ham's serum-free synthetic medium permanently.
The heavy metal constituents found in Ham's medium strongly support our basic concept for the heavy metal constituents in our media.
It should be emphasized that, in order to culture and maintain HeLa and BSR cells for many generations in the DMECu-Zn medium, these cells should have been previously grown in an albumin supplemented medium such as DME-EA-Zn or DME-BSA-Zn.
Our attempts to culture cells in DME-Cu-Zn by direct transfer of the cells grown in serum supplemented DME were unsuccessful. 
